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(54) SEMICONDUCTOR DEVICE AND BONDING PAD STRUCTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain a multilayer wiring structure having 
high reliability without crack at an interlayer insulating film 
at the time of wire bonding by providing a slit at a first 
wiring layer, filling a slit in the interlayer insulating layer, 
and providing a viahole. 

CONSTITUTION: In a semiconductor device having a 
bonding pad 20 of a multilayer wiring structure which has 
at least first, second wiring layers 3, 6 and an interlayer 
insulating layer 4 having a viahole 5 t the layer 3 has a 
wiring pattern which has a slit 13. The layer 4 is disposed 
at the upper side of the layer 3, and filled with slit 1 3, and 
the viahole 5 included in the layer 4 is disposed on the 
layer 3. Further, the layer 6 is formed on the upper side of 
the layer 4, electrically connected to the layer 3 via the 
viahole 5 and operated as a pad electrode for electrically 
inputting or outputting with the exterior of the device. 
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CLAIMS 



[Claim(s)] 

[Claim l] It exists in the 1st and 2nd 
wiring layers and a row among these 
wiring layers at least. In the semiconductor 
device which has the bonding pad of the 
multilayer-interconnection structure which 
has the layer insulation layer which has at 
least one beer hall where it filled up with 
the conductive component in order to 
connect these wiring layers electrically, and 
changes (l) The 1st wiring layer has the 
circuit pattern which has a slit portion. (2) 
layer insulation layers The beer hall which 
is located in the 1st wiring layer bottom, 
and is filled up with a slit portion, and is 
included in a layer insulation layer It is the 
semiconductor device characterized by 
acting as a pad electrode which is arranged 
on the 1st wiring layer, the (3) 2nd wiring 
layer is formed in the layer insulation layer 
bottom, is electrically connected with the 
1st wiring layer through a beer hall, and 
performs electric I/O with the exterior of a 
semiconductor device. 
[Claim 2] Beer halls are two or more 
breakthroughs formed in the layer 
insulation layer, and the configuration of 
each breakthrough is pillar-shaped or a 
semiconductor device according to claim 1 
which is a long object- like. 
[Claim 3] A slit portion is a semiconductor 
device according to claim 1 or 2 with which 
it fills up with the insulating component 
which is the rectangle breakthrough of two 
or more long pictures, and forms a layer 
insulation layer. 

[Claim 4] It exists in the 1st and 2nd 
wiring layers and a row among these 
wiring layers at least. In the semiconductor 
device which has the bonding pad of the 
multilayer-interconnection structure which 
has the layer insulation layer which has at 
least one beer hall where it filled up with 
the conductive component in order to 
connect these wiring layers electrically, and 
changes (l) The 2nd wiring layer is formed 



in the layer insulation layer bottom, and 
perform electric I/O with the exterior of a 
semiconductor device. Although it acts as a 
pad electrode which has a bonding field, 
the beer hall of (2) layer insulation layers is 
located in the 2nd wiring layer bottom of 
the outside of a bonding field and the (3) 
1st wiring layer has a circuit pattern to the 
beer hall down side The semiconductor 
device characterized by not having a circuit 
pattern into the lower part portion of a 
bonding field. 

[Claim 5] Beer halls are two or more 
breakthroughs formed in the layer 
insulation layer, and the configuration of 
each breakthrough is pillar-shaped or a 
semiconductor device according to claim 4 
which is a long object- like. 
[Claim 6] The semiconductor device 
according to claim 4 or 5 characterized by 
forming a beer hall in a part for the 
marginal part of the 2nd wiring layer. 
[Claim 7] The 2nd wiring layer is a 
semiconductor device given in either of four 
to claim 6 terms which are rectangles 
substantially and are characterized by 
forming a beer hall in the portion of the 
four corners of the 2nd wiring layer. 
[Claim 8] It exists in the 1st and 2nd 
wiring layers and a row among these 
wiring layers at least. In the bonding pad 
structure of the multilayer-interconnection 
structure which has the layer insulation 
layer which has at least one beer hall 
where it filled up with the conductive 
component in order to connect these wiring 
layers electrically, and changes (l) The 1st 
wiring layer has the circuit pattern which 
has a slit portion. (2) layer insulation 
layers The beer hall which is located in the 
1st wiring layer bottom, and is filled up 
with a slit portion, and is included in a 
layer insulation layer It is the bonding pad 
structure characterized by acting as a pad 
electrode which is arranged on the 1st 
wiring layer, the (3) 2nd wiring layer is 
formed in the layer insulation layer bottom, 
is electrically connected with the 1st wiring 
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layer through a beer hall, and performs 
electric I/O with the exterior of a 
semiconductor device. 
[Claim 9] Beer halls are two or more 
breakthroughs formed in the layer 
insulation layer, and the configuration of 
each breakthrough is pillar-shaped or 
bonding pad structure according to claim 8 
which is a long object- like. 
[Claim 10] A slit portion is the bonding pad 
structure according to claim 8 or 9 of filling 
up with the insulating component which is 
the rectangle breakthrough of two or more 
long pictures, and forms a layer insulation 
layer. 

[Claim 11] It exists in the 1st and 2nd 
wiring layers and a row among these 
wiring layers at least. In the bonding pad 
structure of the multilayer-interconnection 
structure which has the layer insulation 
layer which has at least one beer hall 
where it filled up with the conductive 
component in order to connect these wiring 
layers electrically, and changes (l) The 2nd 
wiring layer is formed in the layer 
insulation layer bottom, and perform 
electric I/O with the exterior of a 
semiconductor device. Although it acts as a 
pad electrode which has a bonding field, 
the beer hall of (2) layer insulation layers is 
located in the 2nd wiring layer bottom of 
the outside of a bonding field and the (3) 
1st wiring layer has a circuit pattern to the 
beer hall down side Bonding pad structure 
characterized by not having a circuit 
pattern into the lower part portion of a 
bonding field. 

[Claim 12] Beer halls are two or more 
breakthroughs formed in the layer 
insulation layer, and the configuration of 
each breakthrough is pillar- shaped or 
bonding pad structure according to claim 
11 which is a long object-like. 
[Claim 13] Bonding pad structure 
according to claim 11 or 12 characterized 
by forming a beer hall in a part for the 
marginal part of the 2nd wiring layer. 
[Claim 14] The 2nd wiring layer is bonding 



pad structure given in either of 11 to claim 
13 terms which are rectangles 
substantially and are characterized by 
forming a beer hall in the portion of the 
four corners of the 2nd wiring layer. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the bonding pad structure of a 
semiconductor device and especially such a 
semiconductor device of having the 
multilayer-interconnection structure which 
has at least two wiring layers and changes. 
[0002] 

[Description of the Prior Art] With high 
integration and multi-functionahzation of a 
semiconductor device, detailed- izing and 
the multilayering also of wiring are done, 
and multilayer-interconnection technology 
is still more important. Drawing 9 and 
drawing 10 are the typical cross sections 
showing an example of the bonding pad 
structure of a semiconductor device which 
has the conventional two-layer wiring 
structure, respectively. 
[0003] Drawing 9 is an example of 
structure which piled up 1st aluminum 
wiring layer and 2nd aluminum wiring 
layer, and drawing 10 shows the structure 
of having only 2nd aluminum wiring layer, 
these drawings - setting - bonding pad 
structure - a substrate (l), for example, a 
silicon substrate, the 1st layer insulation 
layer (2), and aluminum wiring layer [ of ** 
a 1st ] (3) (-- it has existence), the 2nd layer 
insulation layer (4), a beer hall (5), 2nd 
aluminum wiring layer (6), and a 
passivation film (7) only in a view 9, and 
grows into it As structure of a bonding pad, 
if it roughly classifies, it can roughly divide 
into these two kinds, i.e., the structure 
which piled up the 1st aluminum wiring 
layer (3) as shown in drawing 9 , and the 
2nd aluminum wiring layer (6), and the 
structure of having 2nd aluminum wiring 
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layer (6), i.e., aluminum wiring layer as the 
best layer, as shown in drawing 10 . 
[0004] If two kinds of this structure is 
compared, when using the structure of 
drawing 10 , it is necessary to establish the 
beer hall which connects 1st aluminum 
wiring layer and 2nd aluminum wiring 
layer in portions other than bonding pad 
structure (not shown), and this brings 
about increase of chip area and serves as a 
disadvantageous direction for high 
integration. On the contrary, since the 
comparatively big beer hall (5) which 
connects 1st aluminum wiring layer (3) and 
2nd aluminum wiring layer (6) can be 
formed in bonding pad structure when the 
structure of drawing 9 is taken, it is 
advantageous to high integration of a 
semiconductor device. Therefore, in a 
semiconductor device to which the size of a 
chip is especially restricted with the area of 
wiring, structure like drawing 9 is adopted 
in many cases. 

[0005] Hereafter, the structure of drawing 
9 is explained in detail. In addition, about 
the element which has the same function, 
the same quotation number is used also in 
a different explanation part and a different 
drawing through this specification and the 
drawing in principle. The inclination which 
makes small the pitch of a circuit pattern 
in recent years is remarkable, and, 
generally the structure filled up with the 
tungsten plug is used in connection with it 
as structure of a beer hall (it exists in 
addition to a bonding pad) of connecting a 
wiring layer. Drawing 11 shows typically 
the general bonding pad structure formed 
when the semiconductor device which fills 
up the beer hall of portions other than a 
bonding pad with a tungsten plug is 
manufactured with the cross section. 
[0006] In drawing 11 , a part of tungsten 
plug (8) without having remained without 
being removed by etching is shown, in the 
illustrated mode, generally the size (length 
[ of drawing 11 ] w) of 1st aluminum wiring 
layer (3) and 2nd aluminum wiring layer 



(6) is about 100 micrometers, therefore the 
size (width of face) of opening of a beer hall 
also comes out of it to that extent Next, the 
manufacture method of the bonding pad 
structure of drawing 11 is explained with 
reference to drawing 12 - drawing 15 . 
[0007] First, as shown in drawing 12 , the 
1st layer insulation layer (2) is formed by 
CVD on a silicon substrate (l). On this 1st 
layer insulation layer (2), 1st aluminum 
wiring layer (3) is formed by forming 
aluminum film and carrying out patterning 
of this aluminum film by the sputtering 
method etc. The 2nd layer insulation layer 
(4) is formed in this 1st whole aluminum 
wiring layer (3) upper surface combining a 
plasma CVD method, the rotation applying 
method (SOG), the etchback method by dry 
etching, etc. Then, if apply a resist on the 
2nd layer insulation layer (4), perform 
patterning by the photolithography, and a 
beer hall pattern is formed, the 2nd layer 
insulation layer (4) is ********** e d using 
RIE (reactive ionetching) by using a resist 
as a mask, opening is formed and a resist is 
removed with oxygen plasma etc. after that, 
a beer hall (5) will be formed (state of 
drawing 11 ). 

[0008] Next, as shown in drawing 13 , it is 
called the titanium -nitride film (9) (less or 
equal as a layer which sticks a tungsten 
film in the 1st layer insulation layer (2), 
and a "TiN film".) is formed all over 
exposed 2nd layer insulation layer [ which 
specifies a beer hall (5) by the spatter etc. ] 
(4), and 1st aluminum wiring layer top. 
Then, about 5000 - 1000A (8) of tungsten 
films is formed all over the TiN film (9) 
upper by CVD, and it considers as the state 
of drawing 13 . Then, etchback of the 
tungsten film (8) is carried out using the 
etchback method by dry etching. At this 
time, it is necessary to carry out etchback 
so that a tungsten film (8) may not remain 
in any portions other than a beer hall. In 
this case, there is the method (the "Stop on 
Oxide method" is called.) of carrying out 
etchback continuously, without leaving 
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with the method (the "Stop on TiN method" 
being called.) of leaving a TiN film (9). 
[0009] Drawing 14 shows the case of the 
"Stop on TiN method." If etchback of the 
tungsten film is carried out by the "Stop on 
TiN method", when latus opening exists 
like the beer hall (5) in the bonding pad 
section, a tungsten film (8) remains in both 
the sides (or periphery) of the opening in 
the shape of a sidewall, and an opening 
center section will be in the state where a 
tungsten film does not exist. 
[00 10] Then, as shown in drawing 15 , 
aluminum film is formed the whole surface 
on a TiN film (9) and a tungsten film (8) by 
the spatter, and the pattern of 2nd 
aluminum wiring layer (6) is formed by the 
photolithography and RIE. And all over the 
layer insulation film (4) upper [ 2nd 
aluminum wiring layer (6) and 2nd ], by 
the plasma CVD method, the silicon nitride 
(silicon nitride film) used as a passivation 
film (7) is formed, and opening only of the 
bonding pad section (20) top is carried out 
by the photolithography and dry etching 
(state of drawing 15 ). 
[0011] As mentioned above, although a 
tungsten film (8) exists in the shape of a 
sidewall over a latus side or a boundary 
region when etchback of a tungsten film is 
performed by the "Stop on TiN method", 
this brings about raising dust, and this 
tungsten film (8) becomes the poor cause of 
the semiconductor device of 
short-circuiting wiring, imitates [ it is easy 
to separate, and ] the fall of the yield, and, 
for a ** reason, is not desirable. 
[0012] Moreover, in the case of the "Stop on 
Oxide method", although etchback of the 
TiN film (9) will be carried out following a 
tungsten film (8) as shown in drawing 16 , 
in case this TiN film is ********** e d, this 
will also ********** the aluminum which is 
a wiring layer (3), using chlorine (C12) 
system gas in many cases. Therefore, in 
order to form the bonding pad structure of 
multilayer-interconnection structure, when 
the "Stop on Oxide method" is used, in the 



center of opening (ll) of a latus beer hall 
(5), it will ********** ? i s t layer aluminum 
wiring (3) of a ground will be discolored in 
black, and recognition of a pattern will 
become impossible, and it will have a bad 
influence also on wiring reliability. 
[0013] The bonding pad of the structure 
shown in drawing 17 and drawing 18 as 
bonding pad structure which solves such a 
trouble is developed (specifically for 
example, refer to JP,5-343466,A and U.S. 
Pat. No. 5,149,674). Drawing 17 is the 
typical plan of the layout pattern of a 
bonding pad portion (20), and drawing 18 is 
a typical cross section in alignment with 
line E-E' of drawing 17 . 
[0014] In the mode of drawing 17 and 
drawing 18 , one big beer hall is divided 
into two or more small beer halls (50 
instead of using a big beer hall (5) as shown 
in a view 12. The size (in the mode shown 
in drawing 17 , it is one side [ of a square ] 
v) of each small beer hall at this time (5') A 
tungsten film is not lost in opening of a 
beer hall (5') by removal by the etchback of 
the tungsten film on the insulating layer 
explained previously. (That is, the wiring 
layer which exists under a tungsten film is 
not exposed) It is the size which is a grade 
and, generally is a size below the double 
precision of the deposition thickness 
(thickness of the adhering film) of a 
tungsten film. By taking such structure, 
the structure which aluminum film or the 
TiN film of normal tungsten plug structure, 
i.e., a ground, does not expose in the 
bonding pad section is formed, and the 
peeling trouble of the above tungsten films 
is not produced. 

[0015] However, a new problem will occur 
by using the structure of drawing 17 and 
drawing 18 . This is explained with 
reference to drawing 19 . Although the 
packaging of the semiconductor device is 
finally carried out to a ceramic or a plastic 
package, it is required at this time to 
connect the leadframe of a package with 
the bonding pad section (20) with a wire 
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(10). Usually, although aluminum or gold is 
used, in case this connection (wire bonding) 
is made, the trouble that a crack (12) arises 
in the 2nd layer insulation layer (4) of the 
bonding pad section (20) newly happens to 
this wire (10). 

[0016] This is considered that the 
ultrasonic wave added in the case of wire 
bonding in order to stick the 2nd aluminum 
wiring layer (6) and wire (10) is the cause. 
Namely, although aluminum frail in 
material therefore 1st aluminum wiring 
layer (3), and 2nd aluminum wiring layer 
(6) tend to cause deformation by vibration 
of an ultrasonic wave and it is going to ease 
the stress by the ultrasonic wave Since the 
2nd layer insulation layer (4) inserted into 
it is stiff material comparatively, it cannot 
cause deformation, but if the above stress 
is added to some extent, it will fracture it, 
and a crack (12) produces it. 
[0017] Since the adhesion of a wire (10) and 
2nd aluminum wiring layer (6) is a **** 
thing at the reliability of a semiconductor 
device, although an ultrasonic wave needs 
to secure sufficient adhesion in addition 
above to some extent, it is very difficult to 
maintain adhesion, without generating a 
crack, in adopting the structure of drawing 
17 and drawing 18 . When such a crack 
occurs, moisture will advance through 
KURATSU and the big problem about the 
reliability of a device that such moisture 
affects the performance of a semiconductor 
device will be brought about. 
[0018] In addition, in the case of the 
structure which forms a bonding pad only 
by 2nd aluminum wiring layer (best 
aluminum wiring layer), a crack does not 
arise like drawing 10 . Although it is not 
restrained by any theory, since 1st 
aluminum wiring layer does not exist in 
the lower part of 2nd aluminum wiring 
layer, it is considered to be because for the 
force by deformation of a wiring layer not 
to be added, and to be because for 2nd 
comparatively large aluminum wiring 
layer to be able to ease the stress of an 



ultrasonic wave in the lower part of a layer 

insulation layer. 

[0019] 

[Problem(s) to be Solved by the Invention] 
this invention was made in order to solve 
the above troubles, and even if it is the case 
where wire bonding especially using an 
ultrasonic wave is applied, it makes it a 
technical problem to offer the 
semiconductor device which has the 
reliable multilayer-interconnection 
structure where the above cracks are not 
generated. 
[0020] 

[Means for Solving the Problem] In the 1st 
summary, this invention exists in the 1st 
and 2nd wiring layers and a row among 
these wiring layers at least. In the 
semiconductor device which has the 
bonding ,pad of the 

multilayer-interconnection structure which 
has the layer insulation layer which has at 
least one beer hall where it filled up with 
the conductive component in order to 
connect these wiring layers electrically, and 
changes (l) The 1st wiring layer has the 
circuit pattern which has a slit portion. (2) 
layer insulation layers The beer hall which 
is located in the 1st wiring layer bottom, 
and is filled up with a slit portion, and is 
included in a layer insulation layer 
Arranged on the 1st wiring layer, it is 
formed in the layer insulation layer bottom, 
and connects with the 1st wiring layer 
electrically through a beer hall, and the (3) 
2nd wiring layer offers the semiconductor 
device characterized by acting as a pad 
electrode which performs electric I/O with 
the exterior of a semiconductor device. 
[0021] In the semiconductor device of this 
invention, a wiring layer usually means the 
filnrlike wiring used for wiring of a 
semiconductor device. Moreover, it means 
that penetration opening and/or a notching 
portion exist partially that a wiring layer 
has a slit portion in a field-like wiring layer, 
and especially the configuration of the 
opening (or notching portion) is not limited. 
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As for this slit portion, it fills up with the 
insulating component of a layer insulation 
layer. Furthermore, a beer hall is 
penetration space (or hole) which 
penetrates a layer insulation layer, is 
formed and connects the 1st wiring layer 
and 2nd wiring layer, the space is filled up 
with a lead-wire nature component, and 
the 1st wiring layer and 2nd wiring layer 
are connected electrically. The 
configuration of a beer hall may not be 
limited by especially the name "a hole 
(hole)", and may be which configuration. 
[0022] if it requires in the semiconductor 
device of this invention the 1st wiring 
layer - caudad, the wiring layer of the 
addition beyond 1 or it may exist through 
an insulating layer, and connection of these 
wiring layers and the connection between 
the 1st wiring layer and the wiring layer 
under it may be connected by the usual 
beer hall In the semiconductor device of the 
1st summary, by preparing a slit portion in 
the 1st wiring layer, the amount of 
material used for the 1st wiring layer 
decreases, therefore the area of the 1st 
wiring layer becomes small. Practically, in 
a bonding pad portion, the gross area of the 
2nd wiring layer is about 50 ■ 90% 
preferably about 90% or less, and the gross 
area of the 1st wiring layer arranges such a 
slit portion to the 1st wiring layer equally 
in the possible range, thus, if it carries out, 
the deformation of the 1st wiring layer by 
the stress applied in the case of wire 
bonding will become small, and 
deformation will be more equally 
distributed in the 1st wiring layer, and a 
crack will occur in a layer insulation layer 
- suppression - it is prevented preferably 
[0023] In the 1st summary in the desirable 
mode of this invention, especially a beer 
hall -- two or more - existing - a thing (the 
shape of for example, a cylinder -) with 
those pillar-shaped configurations You may 
be the thing or the long object (or thing in 
the state where ****** ? i >e>> the 
pillar-shaped object which stands, was put 



to sleep) of a prismatic, in a desirable mode, 
especially A beer hall is the thing of the 
shape of the shape of a cylinder which 
separated the interval regularly, and has 
been left and arranged (therefore equally 
in the possible range), a multiple column, 
especially (positive) the square pole, thus, 
normal beer hall structure can be 
maintained by considering as two or more 
beer halls, without being able to form more 
easily the beer hall of opening smaller than 
the beer hall currently used with the 
bonding pad structure of the semiconductor 
device of the conventional technology, 
consequently packing which is a beer hall 
being removed by etching Moreover, by 
considering as the beer hall of the above 
configurations, a beer hall can be equally 
arranged on the 1st wiring layer, it 
becomes still easier [ the formation ], and 
suppression and the manufacture of the 
semiconductor device prevented preferably 
of a crack occurring in a layer insulation 
layer are attained much more. 
[0024] Especially, in another desirable 
mode of this invention, it sets to the 1st 
summary, and slit portions are two or more 
rectangles, especially a long rectangle 
breakthrough (or space), and preferably, 
these separate an interval regularly and 
are arranged. When the 1st wiring layer 
has such a slit portion, a beer hall can be 
equally arranged to the 2nd wiring layer 
down side, and manufacture of a 
semiconductor device becomes easy. 
[0025] In the 2nd summary, this invention 
exists in the 1st and 2nd wiring layers and 
a row among these wiring layers at least. 
In the semiconductor device which has the 
bonding pad of the 

multilayer-interconnection structure which 
has the layer insulation layer which has at 
least one beer hall where it filled up with 
the conductive component in order to 
connect these wiring layers electrically, and 
changes (l) The 2nd wiring layer is formed 
in the layer insulation layer bottom, and 
perform electric I/O with the exterior of a 
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semiconductor device. Although it acts as a 
pad electrode which has a bonding field, 
the beer hall of (2) layer insulation layers is 
located in the 2nd wiring layer bottom of 
the outside of a bonding field and the (3) 
1st wiring layer has a circuit pattern to the 
beer hall down side The lower part portion 
of a bonding field is provided with the 
semiconductor device characterized by not 
having a circuit pattern. 
[0026] In this invention, in case a bonding 
field carries out wire bonding of the 
leadframe to a bonding pad with a wire, it 
means one field of the 2nd wiring layer 
which a wire contacts the 2nd wiring layer 
and combines with it. This field is usually a 
circular field of the center section of the 
2nd wiring layer of the bonding pad section. 
Therefore, in the semiconductor device of 
the 2nd summary, the circuit pattern of the 
1st wiring layer will not exist down the 
bonding field, but the 1st wiring layer will 
exist only under the 2nd wiring layer of the 
lateral part around a bonding field. This 
state is substantially [ as the structure 
where the 1st wiring layer does not exist 
under the 2nd wiring layer which was 
previously explained with reference to 
drawing 10 and which a crack does not 
produce ] the same, therefore generating of 
the crack in a layer insulation layer is 
suppressed also in the semiconductor 
device of the 2nd summary of this 
invention, and a crack is not produced 
preferably. 

[0027] In the desirable mode of the 2nd 
summary, beer halls are two or more 
pillar-shaped objects or long objects with 
which it filled up with the conductive 
component like the case of the 1st summary. 
By using such a beer hall, the manufacture 
of the semiconductor device prevented 
preferably which becomes easy [ the 
formation ] and by which the normal 
structure of a beer hall can be secured, and 
a beer hall can be equally arranged on the 
1st wiring layer, and generating of the 
crack in a layer insulation layer is 



suppressed becomes easy. 
[0028] A beer hall is formed in the 2nd 
wiring layer (part for therefore, marginal 
part of 2nd wiring layer) bottom of the 
outside around a bonding field in another 
desirable mode of the 2nd summary. Since 
it does not function as a bonding field, the 
field of the periphery of the 2nd wiring 
layer, i.e., the outside of a bonding field, is 
securable by doing in this way so that the 
1st wiring layer may not be formed in the 
bonding field bottom. Beer hall formation is 
carried out in the four corners of the 2nd 
wiring layer which the 2nd wiring layer is 
a rectangle substantially and is the inside 
of the 2nd wiring layer, and the outside of a 
bonding field in another desirable mode 
further of the 2nd summary. Thus, by 
forming a beer hall in the four corners of 
the 2nd wiring layer, it is the field of the 
2nd wiring layer, and though the field 
which does not participate in bonding 
substantially is used effectively, it is 
securable that the 1st wiring layer does not 
exist down the bonding field. In addition, it 
is also possible to establish a beer hall in a 
four-corners + marginal part combining the 
mode which forms a beer hall in a part for 
the marginal part of the 2nd previous 
wiring layer for this mode. 
[0029] Furthermore, in the 3rd summary, 
this invention exists in the 1st and 2nd 
wiring layers and a row among these 
wiring layers at least. It is the bonding pad 
structure of the multilayer-interconnection 
structure which has the layer insulation 
layer which has at least one beer hall 
where it filled up with the conductive 
component in order to connect these wiring 
layers electrically, and changes, (l) The 1st 
wiring layer has the circuit pattern which 
has a slit portion. (2) layer insulation 
layers The beer hall which is located in the 
1st wiring layer bottom, and is filled up 
with a slit portion, and is included in a 
layer insulation layer It is arranged on the 
1st wiring layer, the (3) 2nd wiring layer It 
is formed in the layer insulation layer 
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bottom, and connects with the 1st wiring 
layer electrically through a beer hall, and 
the bonding pad structure characterized by 
acting as a pad electrode which performs 
electric I/O with the exterior of a 
semiconductor device is offered. 
[0030] In the especially desirable mode of 
the 3rd summary, beer halls are two or 
more breakthroughs formed in the layer 
insulation layer, and have the shape of that 
the configuration of each breakthrough is 
pillar-shaped, or a long object. It fills up 
with the insulating component which a slit 
portion is the rectangle breakthrough of 
two or more long pictures, and forms a 
layer insulation layer in another, especially 
desirable mode of the 3rd summary. 
[0031] In the 4th summary, this invention 
exists in the 1st and 2nd wiring layers and 
a row among these wiring layers at least. It 
is the bonding pad structure of the 
multilayer-interconnection structure which 
has the layer insulation layer which has at 
least one beer hall where it filled up with 
the conductive component in order to 
connect these wiring layers electrically, and 
changes, (l) The 2nd wiring layer is formed 
in the layer insulation layer bottom, and 
perform electric I/O with the exterior of a 
semiconductor device. Although it acts as a 
pad electrode which has a bonding field, 
the beer hall of (2) layer insulation layers is 
located in the 2nd wiring layer bottom of 
the outside of a bonding field and the (3) 
1st wiring layer has a circuit pattern to the 
beer hall down side The lower part portion 
of a bonding field is provided with the 
bonding pad structure characterized by not 
having a circuit pattern. 
[0032] In the desirable mode of the 4th 
summary, beer halls are two or more 
breakthroughs formed in the layer 
insulation layer, and have the shape of that 
the configuration of each breakthrough is 
pillar-shaped, or a long object. A beer hall 
is formed in a part for the marginal part of 
the 2nd wiring layer in another desirable 
mode of the 4th summary. In the 4th 



summary and also another desirable mode, 
the 2nd wiring layer is a rectangle 
substantially and forms a beer hall in the 
portion of the four corners of the 2nd 
wiring layer. The bonding pad structure of 
these 3rd summary and the 4th summary 
is the structure where it is used for the 
semiconductor device of the 1st summary 
and the 2nd summary, and has the above 
features explained in relation to these 
equipments, respectively. 
[0033] 

[Function] In the 1st wiring layer, in the 
1st of this invention, and the 3rd summary, 
the volume of a wiring material like 
aluminum used, therefore the area of a 
wiring layer become small substantially 
from the 2nd wiring layer, consequently, 
generating of a crack [ in / a layer 
insulation layer / deformation of the 1st 
wiring layer when stress is added can be 
made small, and ] - suppression - it is 
prevented preferably moreover, generating 
of the crack in [ become the bonding pad 
structure of the 1st wiring layer stopping 
existing substantially down the bonding 
field consequently, and having only the 
wiring layer of one layer in the 2nd of this 
invention, and the 4th summary, and 
equivalent structure, and / in this case ] a 
layer insulation layer - suppression - it is 
prevented preferably 
[0034] 

[Example] Hereafter, with reference to an 
accompanying drawing, this invention is 
explained more to a detail with reference to 
the semiconductor device of this invention, 
especially the example of the bonding pad 
structure. In addition, the solid line and 
dashed line which are used in a drawing 
are used in order to make structure of the 
semiconductor device of this invention 
easier to understand, and these are not for 
distinguishing the element which appears 
directly from an outside, and the element 
which does not appear directly. 
[0035] [Example l] The 1st example of this 
invention is shown in drawing 1 and 
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drawing 2 . Drawing 1 is the typical layout 
pattern (plan) of the bonding pad section 
(20) of the 1st example of the 
semiconductor device of this invention, and 
drawing 2 shows typically the cross section 
in alignment with A- A' of drawing 1 . The 
point that make it the shape of a stripe 
which put in the slit portion (13) which is a 
long rectangle breakthrough about the 
pattern of 1st aluminum wiring layer (3), 
and the beer hall of two or more 
cross -section rectangles is regularly 
arranged on this wiring layer is the feature 
of an example 1 so that clearly from 
drawing 1 and drawing 2 . It is 
substantially [ as the mode which showed 
the mode of an example 1 to drawing 17 
about the other point ] the same. 
[0036] By using as a stripe-like pattern, the 
1st aluminum wiring layer (3), i.e., lower 
layer aluminum circuit pattern, the 
amount of the aluminum used as 1st 
aluminum wiring layer (3) decreases (since 
a wiring layer does not exist in a slit 
portion (13)), therefore wiring area 
becomes small. In the mode of drawing 1 , 
the area of the 1st wiring layer is about 
70% of the area of the 2nd wiring layer. 
Consequently, as shown in drawing 3 , in 
case a bonding pad is finally formed and 
wire bonding is carried out, the 
deformation of aluminum film by the stress 
of the 1st wiring layer becomes small, 
therefore, like the bonding pad structure of 
the conventional technology . shown in 
drawing 19 , about deformation of the 
aluminum by the ultrasonic wave at the 
time of being wire bonding, the 
deformation which is aluminum wiring 
layer which exists downward at least can 
be stopped small, and, unlike the case 
where the deformation of aluminum wiring 
layer of up-and-down both sides is large, a 
crack does not arise in the 2nd layer 
insulation layer (4) Therefore, with the 
structure of the bonding pad of an example 
1, a crack is not produced but bonding pad 
structure with the sufficient adhesion of a 



wire (10) and 2nd aluminum wiring layer 
(6) is realized. 

[0037] [Example 2] The 2nd example of this 
invention is shown in drawing 4 and 
drawing 5 . Drawing 4 is the typical layout 
pattern (plan) of the bonding pad section 
(20) of the 2nd example of the 
semiconductor device of this invention, and 
drawing 5 shows typically the cross section 
in alignment with line B-B* of drawing 4 . 
The periphery of the bonding pad section 
(20) accepts the pattern of 1st aluminum 
wiring layer (3) caudad, and it is prepared 
so that clearly from drawing 4 and drawing 
5 . It considers as the edge-like wiring layer 
of the rectangle which has predetermined 
width of face. The bonding field of the 
inside It considers as hollow, without 
preparing 1st aluminum wiring layer 
under ((14), the part for i.e., the bonding 
pad center section in which a wire (10) 
contains the 2nd wiring layer (the field 
which will contact 6)), (therefore). 
Moreover the 1st wiring layer has big 
penetration opening equivalent to (14), the 
point of making it prepare the pattern of a 
beer hall (5) only in a part for the periphery 
of the bonding pad section on the pattern of 
1st aluminum wiring layer (3) is the 
feature of an example 2. It is substantially 
[ as the mode which showed the mode of an 
example 2 to drawing 1 about the other 
point ] the same. 

[0038] In this 2nd example, the 1st wiring 
layer (3), a beer hall (5) (wiring layer which 
has the predetermined width of face which 
constitutes a rectangular edge), i.e., a 
rectangular edge-like wiring layer, and the 
beer hall on it are located outside a bonding 
field. In addition, the width of face a (refer 
to drawing 5 ) of 1st aluminum wiring layer 
(3) of the shape of a rectangular edge may 
be several micrometers - 10 micrometers. 
Moreover, the width of face of the slot of the 
beer hall pattern on it may be smaller than 
equivalent to the width of face of this 
wiring layer, or it. Usually, this width of 
face may be equivalent to the width of face 
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of the beer hall which connects the wiring 
layer of the semiconductor device currently 
formed in addition to the bonding pad 
section, and may be the size which can 
form a tungsten plug normally, for example, 
0.3-1.5 micrometers. Moreover, in the 
illustrated mode, although a beer hall is a 
slot-like (the shape of therefore, a long 
object), a beer hall separates an interval 
and the pillar-shaped object (beer hall of 
the mode of drawing 1 ) may be arranged. 
[0039] Since aluminum wiring layer does 
not exist under the bonding field of the 2nd 
wiring layer (6) in case wire bonding is 
carried out to the final bonding pad section 
shown in drawing 6 , when making it 
structure like drawing 4 , the 2nd layer 
insulation layer (4) does not serve as 
structure inserted into aluminum wiring 
layer. That is, it becomes being the same as 
that of the case of the view 10 which 
formed the bonding pad by 2nd aluminum 
wiring layer (6) substantially, and a crack 
is not produced. Moreover, since the beer 
hall (5) is made into the shape of a slot 
(that is, it has long rectangle opening), the 
area of the beer hall which connects 1st 
aluminum wiring layer (3) and 2nd 
aluminum wiring layer (6), therefore the 
width of face of a beer hall can be stopped 
small, and the normal structure of a beer 
hall can be easily secured from the case 
where a beer hall (5) is formed by the shape 
of a hole which has large opening like 
drawing 9 . 

[0040] Thus, also in this example, a crack is 
not produced but bonding pad structure 
with the sufficient adhesion of a wire (10) 
and 2nd aluminum wiring layer (6) is 
acquired. In addition, naturally in this 
example, you may arrange two or more 
pillar-shaped beer halls at a regular 
interval instead of a slot-like beer hall (5). 
[0041] [Example 3] The 3rd example of this 
invention is shown in drawing 7 and 
drawing 8 . Drawing 7 is the typical layout 
pattern (plan) of the bonding pad section of 
the 3rd example of the semiconductor 



device of this invention, and drawing 8 
shows typically the cross section in 
alignment with line OC of drawing 7 . The 
2nd wiring layer is a rectangle and the 
point which makes the pattern of the 1st 
aluminum wiring layer (3) the hollow 
which does not exist in the lower part 
portion of a bonding field, and is made into 
the structure which brought the beer hall 
(5) together in the circumference four 
corners of the bonding pad section (20) on it 
is the feature of an example 3 so that 
clearly from drawing 7 and drawing 8 . In 
addition, in other examples, although the 
configuration of the 2nd wiring layer is a 
rectangle in the illustrated mode, it does 
not necessarily need to be a rectangle. It is 
substantially [ as the mode which showed 
the mode of an example 3 to drawing 4 
about the other point ] the same. In 
addition, in the illustrated mode, although 
it is especially a square pole-like beer hall, 
a beer hall can also be constituted [ a 
column and ] from two or more long objects 
(the state where the pillar was laid down) 
like drawing 4 . 

[0042] The field of the bonding pad section 
(20) which involves effective in bonding in 
the wire-bonding case is a portion in the 
portion (refer to drawing 7 ) of Circle D, 
when the position precision of wire bonding 
is taken into consideration. Although this 
portion is considered that Circle D includes 
a bonding field strictly (therefore, a 
bonding field exists inside Circle D), it is 
satisfactory even if it thinks substantially 
that the field inside Circle D is equivalent 
to a bonding field. Therefore, the pattern of 
a beer hall (5) is made into Lycium 
chinense on the outside of the field of Circle 
D, 1st aluminum wiring layer (3) will be 
further formed only down the beer hall (5), 
and 1st aluminum wiring layer (3) serves 
as structure not existing in the lower part 
of a bonding field at the 2nd layer 
insulation layer (4) bottom. That is, it does 
not become the structure where the 2nd 
layer insulation layer (4) was pinched by 
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aluminum wiring layer, therefore a crack 
does not arise in a layer insulation layer 
like the case of an example 2. 
[0043] Moreover, in the example 3, since 
the field of the four corners which are 
substantially unrelated about wire bonding 
is made into the field in which a beer hall is 
established, the area of a bonding pad will 
be used effectively. Thus, also in this 
example, a crack is not produced but 
bonding pad structure with the sufficient 
adhesion of a wire (10) and 2nd aluminum 
wiring layer (6) is acquired. In addition, in 
explanation and the examples 1-3 of an 
above-mentioned this invention, although 
the case where the number of aluminum 
wiring layers was two-layer was made into 
the example and explained, of course, a 
wiring layer can apply the structure of this 
invention also about the multilayer 
semiconductor device of three or more 
layers only by such case. 
[0044] moreover, this invention can choose 
the configuration, a size, etc. as the 
material row used for the layer insulation 
layer which the main feature is in the 
bonding pad structure of a semiconductor 
device itself, therefore contains each 
element, for example, the substrate, the 
wiring layer, the conductive component, 
and the insulating component of a 
semiconductor device of this invention 
easily according to the purpose which is 
predetermined [ of a semiconductor device ] 
based on Governor Shu term in the field 
concerned Similarly, the formation method 
of each element can also be easily enforced 
with the technology of common knowledge 
of the field concerned, for example, in 
explanation and the examples 1*3 of an 
above-mentioned this invention, although 
the case where the multilayer 
interconnection of an aluminum wiring 
layer was performed was explained, it is in 
part - it is - in all wiring layers, wiring 
materials may be refractory metals, such 
as a tungsten (W), titanium (Ti), and 
molybdenum (Mo) Moreover, even if it is 



the multilayer interconnection laminated 
combining tungsten silicide (WSi2) wiring, 
titanium silicide (TiSi2) wiring, 
molybdenum silicide (MOSi2) wiring, 
polycrystal silicon wiring, or these, of 
course, the same operation effect is done so. 
[0045] 

[Effect of the Invention] By devising the 
layout of the pattern of the beer hall 
located the pattern of the 1st wiring layer, 
and on it according to this invention The 
amount of the material of the 1st wiring 
layer can be lessened. Or since [ of a 
bonding field ] the 1st wiring layer can be 
prevented from existing caudad, a crack 
does not arise in a layer insulation layer 
but bonding pad structure with the 
sufficient adhesion of a wire and the 2nd 
wiring layer is acquired, A reliable 
semiconductor device can be offered. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the typical layout pattern 
(plan) of the bonding pad section of the 
semiconductor device of an example 1. 
[Drawing 2] It is a typical cross section in 
alignment with line A* A' of drawing 1 . 
[Drawing 3] It is the same typical cross 
section as drawing 2 which shows the 
situation of wire bonding in the example of 
drawing 1 . 

[Drawing 4] It is the typical layout pattern 
(plan) of the bonding pad section of the 
semiconductor device of an example 2. 
[Drawing 5] It is a typical cross section in 
alignment with line B-B' of drawing 4 . 
[Drawing 6] It is the same typical cross 
section as drawing 5 which shows the 
situation of wire bonding in the example of 
drawing 4 . 

[Drawing 7] It is the typical layout pattern 
(plan) of the bonding pad section of the 
semiconductor device of an example 3. 
[Drawing 8] It is a typical cross section in 
alignment with line C-C 1 of drawing 7 . . 
[Drawing 9] It is the typical cross section 
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showing the bonding pad structure of the 
conventional semiconductor device. 
[Drawing 10] It is the typical cross section 
showing the bonding pad structure of the 
conventional semiconductor device. 
[Drawing ll] It is a typical cross section for 
explaining the trouble of the bonding pad 
structure of the conventional 
semiconductor device. 
> [Drawing 12] It is a typical cross section for 
explaining the trouble of the bonding pad 
structure of the conventional 
semiconductor device. 
[Drawing 13] It is a typical cross section for 
explaining the trouble of the bonding pad 
structure of the conventional 
semiconductor device. 
[Drawing 14] It is a typical cross section for 
explaining the trouble of the bonding pad 
structure of the conventional 
semiconductor device. 
[Drawing 15] It is a typical cross section for 
explaining the trouble of the bonding pad 
structure - of the conventional 
semiconductor device. 

[Drawing 16] It is a typical cross section for 

explaining the trouble of the bonding pad 

structure of the conventional 

semiconductor device. 

[Drawing 17] It is a typical cross section for 

explaining the trouble of the bonding pad 

structure of the conventional 

semiconductor device. 

[Drawing 18] It is a typical cross section for 

explaining the trouble of the bonding pad 

structure of the conventional 

semiconductor device. 

[Drawing 19] It is a typical cross section for 

explaining the trouble of the bonding pad 

structure of the conventional 

semiconductor device. 

[Description of Notations] 

3 The 1st wiring layer, 4 The 2nd layer 

insulation layer, 5 A beer hall, 6 The 2nd 

wiring layer, 13 A slit portion, 20 Bonding 

pad. 
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3 xR (7) t45i/y=v8fkR (^{t:^^ 
XH) HMl, ^y^yKB (2 0) ±co^ 

so o 1 5<^«sg) . 



(4) 

5 

[0011] ±&<D £ 0 £ N Tstop on TiN fej \Z£ *) 

^r>i (8) iMWE+aas, zvf^sxT-fm 

[0 0 12] TStop on Oxide fcj ^S^idf!, 

ii6l:^tJ;3i:, ^^f^l (8) (cj^tt 
iNR (9) Srajf^y^i-sriic/jja^ COTi 1C 

NBifcaj/f-v^i-swctt, sift (ci 2 ) ihtfxzm 

^5it^<, dtlttgSKUi (3) T'^T;V;^^ 
Attxyf^LTLSi. Set, 0SE»«igO 
K»3tt»jai"5fc«>^ Tstop on 
Oxide &j ^^V>5dr, Jfc^fcTT*-/!' (5) ^r^paj 
(1 1) -Cf±, Tifec^mi^AlgB^ (3) &=y 

So 

[00 1 3] Z<D£?t£mm&&M8:irZtfl'7 t >Cl'? 20 
K«3ti LTID 1 7*5<fctf[a 1 8 l^-TflfaSotfV 

M¥5-3 4 3 4 6 69^«« XBmffffS. 14 
9, 6 7 4WB) . 017ft tfV'f'-f >^/<-y K» 

» (2 0) K7 £ M8«>*S«i±ffiHTfc D , mi 

[0 0 14] HI 7&£Xfmi 8<0IB«-C#1, Bl 212] 
oj:5 4*#/jcifr*-/w (5) tr«v^ftfo?nc, * 
#4 loOfc'T*-/V£/jN£4ffi^fc*T;*-yU 30 

(5' ) l£#»L-Ct**o rotf ^ft^\fc,0/h$4 
fcTT*-^ (5' ) co^fc (Ull 7I^L^itt«"CttjE 

ttt#XT&-/y (5' ) <0HPffllwfct>T«<4£4^ 
(fill*), ^^^x>a^T»wfiFaEl"«S3»«^«UJL 
4v0 gig<D*#£-?&t), — jfttttctt^ y^f^I 

cox^^^a ^mm mm-tzmnmz) (D2&&t<d 

it, IP*>> T*OA lK*«t^«TiNBI^BItH-*-Sr 
i#4vM*3ias»j*Siv ±x£o«fc 3 4* W^yvilt 
0«MiBB*tt4i:4v\ 

[0 0 15] L*»L4*Sfe, Bl 7io«tt/iai 8 0^if 
Srfflv** c tic J: 5 »fcttBJBjW8£r« C t ifto 

v V ,n 6 pgr, ^2 0 ") u /-?.;/ A-— il — k-7 u — ^ .5. 

(10) !:t»JttoCi^«ffc5, 50 



[4) #W8-2 1 3 4 2 2 
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sm+- (1 0) lets, r^^-^ixt/cii^ 

fo-rzmz, #>*4>4rs<ym (20) (0^2^ 
mums (4) (12) 3&s4i:»fcv%5na 

[0 0 16] znn. yS-Y-ti*?* V^OBglC 

2 0A1EJWB (6) i!7-f-t- (10) 

10 x, mivAiEmm (3) &£vtm2<DA\&mm 
t *titz»*tiitn2<oMtoiu*m (4) flit 

* (1 2) d^i:50T^Sc 

[0017] p-r^r- (10) tm2<DA\&mm 

fcflMM"6<&*^*5#, Hi 7i5 J:r/IEI l 8 0flfi££ 
20 SJBra»^fcfi*7 2/*&*£^*w£4<, £3fte 

5 , J: 5 4*#as¥»#7 f '<-f ^«)ttlil-»»*^ 
x^iv^, ^>M*0*BttfcB-*"6**ftHB*t> 

[0 0 18] ft, Ell OGDJ:^ J&2tf)AlfEjgUi 

(*±AieDUI) ^-ejR^-r^^yKfcairti- 
S*«o^«t*7;y*j&s£i:4i\, **xtt, v^45 
a»ct»*Stt*t>Ot»tt4^a«, K2^AlgEHH 
30 ^TWtwJS 1 1 SE»«dSffffiL4v^«), 

■ ©T*lfttB»JB^«»lc:J:SA^afc&4v^fc«)-e 

J6*4ra»-e§ -5^€>-Cfc5 i%x.e>tiS. 
[0 0 19] 

4 WH* 5 fc «> Iw4 $ ftfc twe, » icjg^fe 
t>, ±3*oJ:$4^?y^«:*±1-SCt!0S4v\ fin 

to ttwiti-a. 

[0 0 2 0] 

^P^ii. 'M<HSi^J;^l2^i, 4 fettle 

Wiw»«s-rs^^tc*mtoa^3E«$n^>4< ^rt> 
1 00 trr^-zutr^-rsaiBlWlUBt* lt^:5#1 

^X. (1) mi^iE^gfi, y h»»t#1-«5SE 

3 o±(9j!cfiHL, ^7t. ^yyh»»*x«iL, fine 



(5) 



ft, (3) m2<D$mS\*. «M«iftSo±«l^fiKS 
ftT. e p T*-/VS:^UTJBlwEIR»ttB»ttJwifett 
Six, tO««ftftXa**:f¥5^y 

[0 0 2 1] 4=«n«)4&*fMtBlwj3V^T. ElftJIfc 

ft, ffitt^E»Jiiw»»WlwjriiBP<B*iJ:t;/Sfctt 10 

«$ix-CVN5c Xfc, lfT*-/wttt, JlinfeMfcjr 
51 LX»* S ftTSf* 1 *>E&Jg i:»2 ^EiSUi fc frttR 

* ftTSg 1 coEi&S t JB 2 (OE^I t 
«jw««-T5, frs^wKoMtt, r*->p (hoi 

t *i*>?g:R-c*> o r t X t \ 20 
[0 0 2 2] *»Wo*W»:S6lilc*5V^r, Itntf, 
g 1 <&E«l««>T#lc 1 4fctt-tixJEil±<?5i63!ni^ia»« 
LTftftLTt J: <, wfte><&E»«B)± 

M<D&ffimte. % 2 (DEMm<rt&M&l<nlfo 9 o %«T. 30 
^Ktt5o-9o%iS-efc^ wtf>J:5fc;*y y 
hW»t^tBtettHT*«lc*i oEIWi(cElli-5. 

ft, JiwjeiMicr^?y^^«±i-5 

L< f2|£ii:£ft£ 0 

[0 0 2 3] JglOBg(c*5V^T. *8!B(DW:ffil 

Whs 4ott^tt«ftS:W> 

tt, trr^-/Wi«»JWlcWIW*l«TTf!tixT tt£o 
«riB<c«5ffl-e*6»iw) E«3ftfcra«tt*fcii*A 

S*. »fc (IE) ISAfittwtro-efcS. c©J:5Ji* 



8-213422 



8 



[0 0 2 4] SlOSStd^o^T, *«MO»IC#*L 
v>»]G>Mrett, *y y h«»tt, ^Idft 

2 e*wi<btmw t'r^^^cEit^c t 

[0 0 2 5] 9$2<nm%\zis^Xs *&W\*. '>te<k 

lc3»«ttrtt»* s 3E***i*:*4< Hloofn-zv 
^*1-5^r^^^^LT/S5#^EioltPl^co^>T 
-f^^y K*r*T*-a*«W«t«(c*v^TC, (1) Sg2 

#«'^KWii:U#flU' (2) ^P^tej&g^f 
T*-/Wi, df^r^ v^«*o^M»|oJB2 wEaJB<o 
Tfc'Jlc&BU (3) Sgltf)E3jUIte> fc*TzK-yK7)T 

#»lt*ll«1- 5o 
[0 0 2 6] «B«lCjSV^T, ^^TY>/g*tli, 

»cttWiroEIWi©E»^^-^flrtE*r, ^>r^ 
v^««©JBBO^««|5»»* 2 OESSOT^^^IC 
nsi-<D§ffia&&frt-Zzt\ztez> 0 roftgii, ®i 

E«BOT*Cf±*l ©E«a^»SEL4v^3et*« 
[0 0 2 7] »2«oeeoff4LV^ffi«-Ctt, b'T^- 

KioEIWi±iwfcrT*-/ufe*&*iw 
Ell"*-5Ct^-e#, Ji 

< ^ ft 5 ^^ggco^ig^^^ t^h„ 
[0 0 2 8] ag 2 c/J^f 10 1 3 1 o^jffsfe Ll 'ggf^-C 



9 

loJWoWifc #>^4V^f|*iUT«l&Lftv* 
~coj;?|;:-f£~ tic* 9, >-^f!^co 
Tffi!llw» l OE*M#*rtSJxftv*J: 5 tc5£«T-# 5 e 

EJMWSWttfcJSS'C* 9 * 3R2<DE»Ji<ortffi!ia>o 

ictf JE Lftd* 6 1 * ^^«*OT*lwttK 1 (OgE 
l!W^S«EL*v^Ci4:»«-C#5. ft, Z<omm&, 

&(om 2 osais^ttw^iw ^r*-^^«tsis 

[0029] xk, j&3<B£gi::i3^-c, #3§iEte, '> 

4< khmi#±Tfn2<D8Mm. ^^wc-tibmi 

tf^-rw >?'*y MfHTCfcoT* (1) SI 1 0EJM 
tt, *y ^ h«#fc#+3E»'<*-:'*tf U (2) 

tt, JilBISIWi©±«fc:»rtS*LT, t'T*-/u£;fr L 
fcofcfcttftAfflAtrfri-*? KWii: LTfW8i-*£ 
[0 0 3 0] Jg3WSgro»lC#*L^ffi«lwfc^T, 
£>9, *jh,«i*>jraJLO»ttWU att*fctt**»tt: 

*y y hs»it «»o*/?ojeRjtaa-c*9, m 

[0 0 3 1 ] *4©Mlw*Jl*-C. #35Wtt, '>ft< t 
tJBl45J:t/IB2©BIIW, 4&Wcc*i,&0>EIWB*> 

-f>^yKii"C*ot, (1) £2 0EMUItt. * 

JiiLTftMBU (2) ■IBI6»B©fcfr*-^tt, # 
>^^>^«*o^«OJB2OE»«WTffl0lwtt|lL, 
(3) *ioi£»Ji»s, t'T^-/KOTiM^i£^^- 



(6) M¥8"2 1 3 4 2 2 
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[0 0 3 2] *40SgO»4LV^aiC*S^T, t'T 
fT*-yw«:JB2<DEl»«o|»tt»l-»rti-6. SfU<0 

auBttjmtticje*-efc 9 , £T*-s\s*m2<D$mm 

io 4^SI^>7>f>^s' KWttt, *ix-«u Ml 

[0 0 3 3] 

[fWB] *3SW^*i*5i:t/*3 0«e{wi5i>x. T/v 

eswbo®8ws* 2 oeuji* 9 gs i oeatJi^^x 

l©E^0*#**'hS<T?*, *Mlftflt»tc:*3*t5 
20 ^7y^M»M, »4L<f±BSifc*ix5. Sfc, 

**M^*2*5j:t/»4<OSeiC*5^T. 

K»atn*©«iatft9, w^^K^-ct^ 

[0 0 3 4] 

30 LT*»W*J:9»»wRM-*-S. ft. Hffi»cis^-c« 

[0 0 3 5] [JJJfiW 1] Hi *3 i VH 2 \Z*%W(Dm 
1 (2! 1 1*. ##W<D¥»tt5£fi<0£ 1 

COA^J^/^V^ K« (2 0) <7)^«JU-Y 

r^hgi (±ffiH) -eh 9 s g}2ii[2!i<0A-A' left 
40 W6;KeJ:5fc % Ml^AliSS^ (3) co/^-^^r 

*^©j6*jra?L-e*>5^yy (1 3) ^Anfc 

[ 0 0 3 6] ^l^AlgESl (3) , T^^A 

J: 9, (^y^»» (1 3) (HiiE^S^^L^^ 
"t 7 '- 1 A I £§" til's f Ti 1 u L — *5 *^ £ 'I * 
50 n ^^Oft^>ft < ft 9 , ^T, E»ffiS(^'J^ < ft 
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W<»«:i«S, JB2<aJIHl&ftJI (4) 

y V<DmikX'ft.t : 7y?**LC-?, VA^- (10) 4 
^2(DAli£i^l (6) fc^fltjJi+M^^T^ 

[0 0 3 7] (H)K«i|2] B4fcJ:tfB5lw#*51<BJB 

0**flO#^^/<yF« (20) 
TfrhB (±BH) T*!U 0 5i4E]4<O;&B-B' 
»ofc*rffiiat**Wlw*LTV>5. B4*J.fctfB5a» 
&We>a»4J:5lw; IS l tf>A 1 ga^i! (3) gd/<*-> 
Mt>r>fy^!yK9 (20) tf>jaj2«5G>T;*fc:o^ 

rtfljotf^xw^ft* 5M^- do) 
2(0g£jSIJi (6) 41^1-3 ^4 Sr^tr* 
yr^^yKWW (14) ^T^I-fi^l^A 
lE»i*:KttTK:*2i:L (8oT, Ii^gfiiSI 
14. (14) lw«M§^**#4jraMP»&*1-*) , 
f7^-yv (5) W/^-^glOA liEHS 
(3) :/±, ip*>> ^yf^v^yKaoJB 

iaa^tfW-ttttS J: 5 I- LT^S£#lttfi« 2 

-e*a. -tixa^^cBBLTtt, *tt*y 2 <7)iB«fi % 

[0 0 3 8J £<0!B2<BA#Wwfc^-a;i^ , # 1 <D£i£ 
/B (3) *5«fcU!fc'T*-/V (5) , BP% % tmtoSkfflg. 

«fcttW6. ft, ffi»<0*tt*>* 1 OA 1 EfljUl 
(3) cOifga (B5#f8) 

r©EIWI©*l!:lRl»*«:W:**iJ:O^S<rJ:v\ ii 

5;*:*$* «x.tf0. 3-1. 5um1?ko-CJ:K * 
fc, B^LfcflMrCtt, tfT*-/W4i»R (8oT, A 

R&lfc) -c**^ trr*-/W4a#» (giioffi^o 

[0 0 3 9] B4*DJ:5fc«3ftlc1-5#£\ i6l:^t 

fiH&B-K* * > 7^ > 7 ■' * y K pPmC y' 1-'— # > 7=" ^ > 7 



(7) ^?8-2 1 3 4 2 2 

12 

#2<&fi»« (6) wtf^-r-r ^««*>T 
lcttAlBi»«ASS«EU*^fc40, £2 4>Jim&BJH 

(4) *sa lE*WBIw***ifc«Jt44&*v\ gp*>, 

*»ttUl*2<0A IBM (6) W^^T-r^^ 
y K 1 0 B«)«» t IWWi 9 , 
*r£i:*l\ 4fc, t'T*-yV (5) iflttt (BP*>, « 

(5) SrB9coj:5fc*tv^P«S:*r-r6*-^«-e 
' »*t8»*J:9t>, Sl^AlMI (3) t%2<o 

10 AlSEi^S (6) Zteffc+ZeTX-Mmft. fto 

[0040] #nifi«ic*5^-ctx 

(10) t$2^)Ali£ii 

(6) fco*i»tt#+4>4#>^ r -f v*V<sr K«i£## 

(5) oftfrOI^ a»<0tttt©lfr*-A'«:«B!ltt4 
raHTEttUTti:v^tt^«S-C*5. 
[0 0 4 1] CHJffi^J3] B7*5j:tfB8fc#5Bn^JB 

^^(O^^^^y KaJtoa^tt^r^ hB 
(±BB) "0*0* B8f4B7£>|ftC-;C' Ic»ofc0r 

SB«ra*ft^LXV^6. B7^J:t/B8^P>Wb^ 

4J:5tc, *2^BEj»«^*E»-C*?), MlAlEiBl 
(3) <Ds<*->*tfy7*4*?mft(DTJ3toft\z.&& 

Lftv^gtu trr*-^ (5) £-£^±T\ rf^x 

>f^^2/K« (2 0) o«2ZEBiw*Ji)fe«ifti: LT 

v^5^jat«i3<?5*Mt-e*5 g %zv>mm<»wt 

30 *5#, tt«*-C*6£«tt4v\ **i£WW>£ 

RWtwinai-c-fca. B*u/t»«r-«, a*, 
egfiattotrr*-^-c*.5ds, rr*--/W4B4<&j: 

[0 0 4 2] ^^t-^yr-fy^^ 
fc*aid«*i-5*>^-f K» (2 0) 03ffi« 

<offl» (B7#fiB) rto5»^-c*6o 

RDOrtWtc^V-r^^^ffl^fipffirS) «b%^f>tL 

tlRl*T*5 4*ATt>IBHtt4v\ ^oT, RD^gi 
«o^wiwtrr*-^ (5) o/^-v^ibX 

U ^r^k'T^-yv (5) OT*lcco^{cH 1 co 

A1S£^1 (3) Sr»flH-*-5w4lwLT, 
^*£T#-C-(4, SlWAlEiSg (3) 36S»2(0»H 

ite^i (4) ©TW-ttflFauftv^ittfta. sn*>, 

JB2 0fiffi«&»fi (4) dSA lE»««wj**ixfc»itt 



(8) 
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[0 0 4 3] Wfc«3-Ctt, EM-t-tfv-r^ 

B«#^fc*UBStvCV*S - £t::ft 5, cioj: 5 
*Htefi»Jt'*3VN-ct>, ^7s/^&4i:f, 7 -fir.- (l 
0) ±:Sg2?>A 1 EISJI (6) (^SfttW/^yf 

^2SoiSr&4r«lcLTttMLfcds, £<a J; 5 10 
[0 0 4 4] *»Wf4. mglo^yr^y 

»Sff«)«jBi©tt«Jc:j:i?**K:JHST*5. ± 20 

v^*-rv (w) , (TO., ^ey^fv (m 
v^yiNf k (wsi 2 ) se*§> ^v^y+Kf k (ti 

Si 2 ) Gift. ^ty/T^yt^K (MOSi 2 ) g£^, 

~C:fc<5 0 30 
[0 0 4 5] 

^T^K* 1 ©BBBjWfiEUfcv^ J: 5 l-f 5 £ i#-c 
BBJft»Bl::*7:/***£M\ l?-^ 

«&^#e>ixSfc^ AMtt0iK^¥Wtt£B*lt{lt1- 
5:4^5. 40 



[02] sio^a-a' «-ftofctta:«j»rffiBi-e*> 
*° 

[B3] H ioSt»ffllw*s»t6 7-f ir-d?^^ 

[04] ^l£^j2 0^ftgS^^>7 f ^>^^ K 
»o«*tt^7?hB UBB) t*S 0 
[05] 04^B-B' lwJBofc«*ftWrffiig-o& 

[06] 04(7>||ti6«lw*jJt6!7-f ir-sK>rw 

[0 7] *JS«3 0*»#JSBO#>^-f^^/<y K 

WSftu>frf; h0 (±BB) T-fc5 0 

[08] i7(^8C-C' l-«ofc«5tttWffiBT* 

[0 9 ] tt*<&¥»#£B<&tf :^-f >^ K«Ef 
*:^-r«5£ttB&BBT-&a o 

[010] ttJfc^WftttBOaHf^T^f^^y K« 
SS*^rtt*ttWrBB-C*5. 
[01 l] M^***Sio^^7^ K« 

'jtoHH**:»W-*-5«:»«>«S;ft(fBB-efca Q 
[012] ^(D^flcglcjjfyf^y^o, k^j 

3SoBJBA*:KM-*-Sfc*<o«*ttl(rBB-C*)5. 

[013] tt#O¥»#3£B<0#>T.f 1"*V*5> K« 
&0BB A Sr»B 1" 5 » <&«*tt*rBB "Cfc 5 . 

[014] K« 
»<pBBj«*»n-f 6fc«)©«a:tt»rBB-C*)S. 

[015] &*0¥*#2£fi^#:^ K« 
aoBHASrRW+SfcaOoaaWBBB-Cfc*. 

[016] ftSeo^WflejSB^^v^^^y K» 
*OB«**:lftW-r5fc»«)«a:ttBBB-eiS>5. 

[017] ft»0¥«fl«Bo*y^>^^ K* 
»OBB**rldBi-*fcaC)©**tt»BBT?*)*. 

[018] «*o^**3SB^2K>7 f -f K« 
aoB«**r»W^6fc«><0«a:ttl(rBB-efc*. 

[019] ftSw^WHSRotf^TW' K» 
Jt*oBH*«rKBi-Sfc«>w«aWBBB-e*S. 

[«F*oR9!] 

3 %\<D$mm, 4 £20)JIBJ&flkJI. 5 t^T* 
-/K 6 »2C3lEi»B, 13 *yyhS5£\ 2 0 
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